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(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject 
polymer having narrow molecular weight distribution and 
capable of exhibiting excellent mechanical 
characteristics, processability and abrasion resistance 
by polymerizing a conjugated diene-based compound by 
using a catalyst system in which specific components are 
combined. 

SOLUTION: (A) A conjugated diene-based compound is 
polymerized by using (B) a catalyst consisting 
essentially of (i) a rare earth element-containing 



compound having 57-71 atomic number of the periodic 
table or a reaction compound of these compounds with a 
Lewis base, (ii) alumoxane, (iii) an organoaluminum 
compound of the formula AIR 1 R 2 R 3 (R 1 to R 2 are each a 
1-1 OC hydrocarbon group or H; R 3 is a 1-1 OC 
hydrocarbon group) and (iv) a silicon halide compound 
and/or a halogenated organosilicon compound to provide 
the objective conjugated diene-based polymer. The active 
terminal of the resultant polymer is successively 
reacted (or modified) with a specific compound to form 
the objective polymer in which molecular weight of the 
polymer is increased or polymer chain is branched. 
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U>SSS0Sfi¥*m*l*. 5»~15 03J, 10 

»* b< tt 1 03ff~l 0 OTfC&y, bttffiVttWffi. 
©tfUT-fcfcy, -*l5 05f«W.*i:illltt3W!? 
y, o-^/t>/ty -'eomwiHc h;i/^*Wctc 

[0 0 3 4] B»4:t*««yx>*a^4. £^{c 
J6CT, fi^iim S6flc£^fc£3&*lcfltiL £ 

fftcj:yia«t*ikT«s*. 20 

[0 0 3 5] #»l?§?tt, iCi^KLbTftdJHTaWfc 
£4teM^fcJ8vvC^S?x>jMb£*&fi#U 51* 
tt& #&ftft>Kyv-®ffitt*J»C. ft£©<b£*>& 

ic^atkiiy, 4m*&r 

[0 0 3 6] ^WlCfewr, JKUV-fflffittiSttfcK 

/ss*5 (e) >\uvyitem&m-m*it\iJ\u>f 

>fc$»ffc£4Wi. TE* (iiO^asti*. 30 

R« . M' X,-. . M' X, *&HM' X, 

• • • (III) 

G&fc R 4 tt^R 1~20 0»?4^t* 

as. m' i**xh* ^smsm >f urn- 

ttztevym+s XtonutfyHfr* mtosaym. 

T'&S. ) 

±125$ (III)*, M' *fcXK?<MtelCtt. (e) fifc 

ut tt. #i*.tt h y y*-n,*X9 a y K, *• y 7 
*;iax*nuK. hy>fv^n^;i/^>c^Dy K, h 
y n y k, h y *9?)ixX9 u y h\ 40 

y*&t/jt/xX99 a y h\ ihttf'&xxv* n y 
K, 7xz.;i/^,xhy i'ay k, ^;u^Xhy^ay 
K, #**;i/*XMJ*ny K, ES&<b*Xfci?*W 

[0037] ±135$ an)*, m' tto-jmm* 

(e) *&tLTtt. «jttfb'J7i3 
^nni/5X hyAdp>>;i/^nai'5x hy^-^f- 
;u*nns/5>, hy^;i/^nas/5>, hy^f-;w 
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V9uni/ 1 yy. V*f-ju&9 uni/9>* *i-)\,i?9 

UOi/yy, 7t9f-*hV 9UUi/?y. ^)lhV9 
aui/yy, t^frVVtaui/yy, eBttfl/r^fMd: 

[0 0 3 8] ±fB5£ (III)*, M' JWl/VX 

Vm*VW&lZ& ( e ) iTIt WUZ h y 
7ix;i/y;i/Txi7A^ny K, V-?*)W)V?-Vk 

)\,>f)v?-*ji* h y * o y k, E3fi-fby;i/vx^^^if 
2>we>*is$e>ic a (no*, m' myw&m 

(e ) bTtt, «W.tts*ffcy 

[0 0 3 9] #»!!ICi3HT, (e) fifc£i:b 

t, tiess ( i v) x-mti^^/m. ttdtrm 

5$ (V) T*^3*v«.^^x;bSS:^*ic^^« 

R4 „ M' (-R5 -COOR6 ) 4-n • • • (IV) 
R4 D M' (-R5 -COR6 ) 4 _ n • • • (V) 

eft*, r4 ~r5 im-nfom**). &mmi~z 
o ©iHMx^f^t/MsKisi. r 6 \*mm i ~ 2 0 

««^?fe*ttf!Mt**ST?*y, H»»c*/Uj<x^ 

k trjmm^ V)\>^-vbm-ttz.\v)y}gfr* x 

WWffym*. ntiO~3CD|g@0[T*&S„ ) 

^nt© (e) m\t. m^m^nmLx^w 
[0040] d<y7-©^tt*sstHiS3-a:s (f) a 
r-n*Ai/>fb£»tt. TIB^ (vi) -c^stisfilJi 
S^ts^b^jT'fes. 

Y=C=Zi^- • • (VI) 

(f ) $#©e>t>, Y&Btm* zmmm 
*oms. -irr^b-^^fey, Ytfmm*. zt>v 
*va&<NHts ^*^xMb^«rc*fey, yj^v* 

y, Yifrym^ ziMxvmHD&a, 

*^3Ks?-f5Fft^ur^*y, Yj3«kt;z^ 

ZiMXvmWMS. e5fb*;i/^x;i/f*y, y 

4. L»b&#&. (f) #m z:4xe>©ffl*^to-& 

[0041] z.©e»*». ^yit^bt bxii, m« 
xf;^f>. ^fMfx 7ii;^fx h;w 
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■5. -fVS/7"*— Mfc£#fcUm WLtf7x-^W 
V$/7*-K 2, 4 - h U V */?•}■— K 

2, 6-hUI/>J?-fyS/7^— K y7x-;i/**> 
V 5/7"*— k #U * U 7 * * -f -Joy?*.-)),* 
9y&<4Vi'7l— k ^iM^l/^SMVS^*- 

V J/7*- Mt£*fc LT 
li. m«7xii;i^*>fVt/7±-K 2, 4-hU 

i/x^*#-rvs/7*-k '\***^i/>s^r-fy 

n, N' -x^a^tMs Kfc£*w&ft*. 
[0042] jKyT-©jstt?taWi:ffl«a** (g) ^ 

*D3JWHfc#4W*. TIE* (VII) T'£3ft-5#8i 
&*T£'fb£^T-&.2>. 

[004 3] 

Ift8] 



c — c 

\ / 



<vu> 



[0044] e*«. y «, wmm*. *v*m&± 20 
z.zx\ (g) m<Dt>t>. mAtt' t>K mmw 

■Urom^ma* *-f*> 
it&foT'&Zo zz.x\ x^Mb^i:tTti. #9*. 
«x^i/x**S/h\ -fuWy**i/Y* */tu<\*r 
■feX**£/K, **UX**S/K, xjK*2/ft*Sift 
xjtf^Mb^rJAfctfbWfcftS. x^i/> 

N-7i-;i/lf N- (0- 30 

i/7^x^;i/) x^uws>fcif*W&*i£. 
tc, ^^xfb^fefcl/ni, «iif-f7X **>i/ 

7xx;i^5Xfc£jbW*>*iS„ 
[0 0 4 5] JKyv-flWStt*S(li:fflSa*6 (h) A 

-N=C-X»6- • • (VIII) 

I 

(h) /\oy>fl:-fVS/7yft*«i:UTtt, «*«2 40 
-75y-6-jrontfUy>, 2, 5-y7D=E^U 
Vy, 4-^DD-2-7i-Kt , ; , JX 2, 4, 
5-M;7n=E>f $#V-;k 3, 

*wev#*Jy* 3, 4, 5-hu*nnify*r* 

X 4-757-6— }'DD-2-^;V3!j7h^y5i; 

x 2-75 y-4-^an-6-^^;i/tfy$t?x 
2-7^^-4, 6 try 5 $>x 6-^an 

-2, 4-^h^rJ/tT'J$j;x 2-^nD^'Mi; 
X 2, 4-^^DD-6->l^;Vtfy5i;x 4, 6 
-VtUU-2- W-flrf-*) tf'M^X 2, 4, 50 



5, 6-rh57aDtr'J5t;x 2, 4, 6-hU7 

antrusyx 2-75./-6-7anfc:7^x 
2, 6-y*ont?5S>x 2, 4-e* (**n/f 

*) -6-^an-l, 3, 5-hU7^X 2, 4, 
6-MJ9D13-1, 3, 5-hU7t?X 2-7n=E 
-5-xha^7V/-;k 2-*DD/<X./*7V- 

[0 0 4 6] jKUT-«MStt*«i:fi«a*6 (i) * 

*Mb^*fcW&&*ifeW, TIES (VIV) ~ (X 
I V) Tf«a*l6«Btft*1-6ft^«rC*6. 



R7 - (COOH) B 
R8 (COX) a 
R9 - (COO-RlO) 
RH-OCOO-R12 
Rl3- (COOCO-R14) „ 
[004 7] 

Kb 9 ] 



(VIV) 
(X) 
(XI) 
(XII) 
(XII I) 



«:>]. 



(XIV) 



[004 8] (5£tfj, R7 ~Rl5{i|^- £ \) , 

j^is i ~ 5 o<D6mm**'2;tjmtm& xuad 

zzx\ (i) j£9-<z>e>*>, ^ (viv) mixzivi 

sa, wiym. sim 7* urn **7i";;i/ 

St. 7*)m. -Y77*;im xi/7*;H$, MJ*U 
;n4xxx;wb^*fett;KU 7* u ;n&fb£#z>±& 
[0 0 4 9] 5S (x) T'^$*isgtAny:/{b4^ bx 

U K, 7* 'J ;i/B!tf n y h\ a u h\ *x7 

>6$^ a u h\ 7 ^ ;i#^ p u v i/>r >st ^ n u 

y\Wn,, 7vit7tt)i>, yv^y^MMAiLim 

[0 0 5 0] ^ (XI) •cis^iwwb^*^ b 
Tti, 09^tiB^x^;K Xx7U>SSx^;k 7i?V 

7i";;n$x^;K **77U;i/Sax*;i/, 7^;i#^ 
x^;k xU7*;uBty^^;i/, h'J^'J^hfi$hU7 

•9-xf-;k BPS$7xx;k m*f-»*99V U-K 
3Ky x^;i/7^ 'J U- h, jK'J V7^;i/77 U U— h 
^ (XI I) T-^sns^Sjx^xMb 
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•X*yWu ftftSfcMML H&tr-4B&SfcZ<D& (xi 

I I) T«S*l6^™««jteMW. l*3A{lt 

^\s4vmm&w$.)L®i& (xiv) T'^sns^ 

[0 0 51] fcfc (i) j^wftffcflaMM*. *8 io 
c «*. tfx-fvMfc 3 mx 5 y gfc £©#Xn h > 

HsU:fc&6LTJ8Vi6::2: SbtC, (i) 

(i) A^O. #SftL<ttZft&0>MMto2«6U: 
©S£4an?&oT*>«J:K SfctC xy-07*3-* 

[0 0 5 2] iKUv-0fStt*«i:fia6S-e* (j) * 
)\,Xyma&)m&> TIES (xv) ~ (xvi i) t* 

R", M" (OCOR") 4-i • • • (XV) 
R", M* (OCO-R"-COOR") .-. 

• • • (XVI) 



[00 5 3] 
[ft 10] 



R»», M* ' R 



(XV I I) 



30 



[0 0 5 4] Gftfc Rl6~R22ttH-*fet4J|ft»J, 
M§8« 1 ~ 2 0 00M?&£t#Hfe&lt& M* tt* 
XW* tjmf&tli.MAKr.VJ&frs lttO~ 

3©®grt'fes. ) 

[0 0 5 5] 3Z1T\ (j ) Jft00rt%. xfSS (X 40 
V) T*3tlftffi6«£l/Ctt. 0S*.tfMJ7xx;i/* 

X7?i/-k h u 7x-;ut>X- 2 -xf-;K\*x-r 

-K M;7xx;i/XXX7-r-k MJ7xx;i/*X 
7-fe-r- K MJ 7 xx;k*X7*y l/-k hU-n 
-X^XX^U-k MJ-n-x¥;i/*X-2- 
xf-;i//\dfU-f- k MJ-n-Xf-;i/*XX7x- 
K hU-n-7"f-;i/XX7-feT-K MJ-n-X* 

;i/*X7?y u-k MJ-t-Xf^iaX^u- 
k h'J-t-X^;p^X-2-x^;u/\^x-K 
MJ-t-X3\n/*XX7-r- k MJ-t-XWl*. 50 



X7-k-r-K MJ-t-X3\n/7>X7*y l/-k h 

u w v x*;i/xX5 9 u- h MJ4 y Xf-;i/*x- 2 

-x^;i//\3rXx- k h U -f V^WXt7f- 

k M.MvXf-;i/*X7i»f— k mj^vXx;i/t. 
X7#yi/-k MMyXntr;uxX57i/-k h 
y^vXne;i/*X-2-xx;i/^:H>--r-k hU-r 
vXn tr;i/7.XT7-r- k h u -f vXa tf;i/^X7-fe 
r-k M.MVXnbr;i/;*X7*y l/-k MJ'v* 
S/;i/*X57 u- k h 'J a^WUXX- 2 -Xt^ 
*Xf— k MJ^J/^XXUx-k hV**t/ 

;i/xX7i"Ju-k hu*^^;i/7.X7 9U-k h 
y:*2x;i/*.X- 2-x*-;i//v*-*-r- k h y#*T 
;i/7.Xr7-r-k MJX*x;i/*X7-fe-r-k MJ 
#2r;i>*X72y i/-k MJ-2-x**<\*j//b 

7.X5 71/— k h U - 2 -x*/U/\*S//l/XX- 2 - 
x^;i//\dr-9-f - k Ml - 2-ifM*^Xt 
7f- k h U - 2 -xf-;i//s^ri/;i/^X7-fe7 L - k 
h u - 2 -x^;wv* £/;i/*X7* U I/- k h U *x 
7U;i/^X79l/-k hU^-r7U;U^X-2-x^ 
jl^vSMJ-f— k MJXxT'J/l/XX-r'Xx-k MJ 
*x7 U /l/XX7-fef— k h U Xf-7 U ;i/XX7# y 
l/-k h'M>y;i/^X59l/-k MM>JMa 
X- 2 -xf-;i//\dr-9-r- k h 'J K> y>7.XX 7f 

-k MMve^iaxx-izx- k hv*yt?ji>xx 

7i"Jl/-k y7xX^X^57l/-k i^7i- 
;vxX- 2 -x^;i//\*-9-f — h, ^7 xx;i/^xy^ 

^X^7-fex-h, y7xx;i/^Xt?7i"J U-k 
-n-X^-;i/^X^7l/-k y-n-Xf-^xy 

- 2 -x-f ;W\3f-9-x- k S?- n -X^;UXX^x 
71/-k y-n-X^^XS?X7-r-k J?-n- 
X^;i/^XS?7izf — h, y- n —7f-)\s*XV7>7 V 
U-k S?-t-^*XXS?99U-k s^-t-x 
^;i/7.X^-2-x^;i/^-9-r-k S?-t-Xf-;i/ 
t.xvtst-j v- h, y- 1 -x^;i/*x^7f— 
k y-t-Xf-^x^-fex-k y-t-x^;i/ 
*x*X7*yi/-k ^yx^;v7.x^57i/-k 
y-r vrff-)wxv- 2 -x^u^iH 1 - h, y 
x^;i/^x^f-7 1/- k y-f y Xf-^xt?X7x 
-k sMyX^axwz-r-k y>fyx^-;i/7. 
x^x^ y i/- ^ yXn tr;i/xxi;57 1/- 

vxn ^;i/^x- 2 -x^;i/^^x- t;>r y 
Xa ^;i/^x^xx7 1/- k ^-f y Xn b:;i/^Xi;x 
7-r- k ^-YVXn^;i/7.X5/7-t-r-k i?-fyX 
n tr;i/7.x^7 » u i/- h, */)izxz?7 v u- 

^i/;v^X^x7i/- k 9*&t/MX9i-7f— 
h, *;^*i//l/^XJ?7-fex- ^*i/;i/XX^7 
£ y i/- h, y- 2 -x^;i//\dpi/;i/xxy7 7 u- 
h, i;-2-xf-;i//\^ri/;i/7.X-2-x^;i//\^-9-7 L 
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- 2 -xx^M^I/^XS^x- k if- 2 -Xx 
jv^i/frxXitT-bT- k if- 2 -xf-;i//\^t/;i/ 
XX5WJ1/-K &t9*frxXV9Vl/-K if 
*V*)\>XX*J- 2 -Xx;W\*-y-r- k 
xXXXr-T^-K i?*9*frXXif1-7f-K if 

xwbxxvr-tT- k v-xzi-frxxyyt u i/ 

-K VXfT»b*XV9*f\/-Y+ iSX9-7V)\>X 
XV- 2 -xx;i>^*-»fx- k s;*-r7 y ;iaX*;7. 
x7l>-k S>7*x7 'J ;i/*X*;x7x-k ifXf-7 10 

u;i/^x^7-fex- k 97&7V*zxtrr9 y u- 

k ^/OS^XS^Slz-k 5*<>i?A*:X5?- 
2 -x^;i//\3f-9-x- k i*<:/y*XXi>x?7 U- 
k *x:/s;;i/7xyx7x- k j^owwwcstt 
■fef— K t?«>9jbxxtry9V]^-K y*-)\>x 

XMJ99I/-K 7i-MX h U - 2 -x^;i//\=Jf 
tfx- K 7xx;i/7Xhyx7x- K 7xx;i/7.X 
h> "J 7"fex- k 7xx;i/*Xhy7*y U-k n- 
Xx;i/*Xhy57l/-k n-7*f L ;i/^Xh'J-2- 
X^l/^-tf-x- k n-Xx;b:*Xhyx7x-k 20 
n - Xx;i/7X h U 71Zx- k n - Xx;i/7X hV7 

*yu-k t-Xx;i>7xXhy57i/-k t-Xx 
;i/7xX h V - 2 -xf-;i//\3p-xx- k t - Xx;i/*x 
h'Jx7x-k t-Xx;i/*Xhy7izx-k t- 

x*-;i/*xhi)7*y i/-k -f V7*^;i/^xhU57 
i/- k A vXx;tax h y - 2 -x^;i//\3r-y-T— 
k -<vXx;i/7Xhyx7x-k •YvXx^T.xh 
y7-tx-k -YvXx;i/*xhy7?y u-k -fv 
Xnt:;i>7Xhy59i/-k ^vxnt:;i/7Xhy- 
2-xf-;i//\dp-y-x-k -*vxat:;iaxhyx7x 30 
-k -YvXnt:;i/*xhy7-fex-k -fvxnfcr;t> 
xxhU7*ui/-k '***/wwcM99i/-k 

WI*X h y - 2 -x-r^^x- k 

*xhyy-7x-k ^i/j^xxvv7^9—K ^ 
*s//bxxhy7*yi/-k x*x;i/7Xhy57i/ 
-k x*x;i/7Xhy-2-xx;vMr-y-x-k it 

*x;i/7Xhyx7x-k *9*frXXhV7-t7— 
k *t?)lxXh } )7tVl'-K 2-x^;i//\#i/ 
/l/*Xhy59l/-k 2-xf-;i//\^ri/;^Xhy- 
2-xx;Kv*-y-r-k 2-xx;i"^>;i/7Xhy 40 
t7f- k 2 -xf-;i//v*S/;i/*X h U 71zx- k 
2 -xf-;i/^\dr 2/;i/7.X h 'J 79 V 1/- k 7x7 'J ;i/ 

xxMJ9*i/-k 7,x7y;i/7.Xhy-2-xf-;p 

'vfrifx-k 7x7y;i/7Xh'Jx7x-k 7x7 

y ;i/7.x h y 7-fex- k 7x7 y ;wx h y 7* y u 
-k *:/$M/xxHJ5$i/-k ^>^;u7Xhy 

- 2 -xx;wN*-y-x- k v<>y;i/7Xhy^-7x- 

k K>^!/7Xh'J7-fex-k ^>t?;i/7XSy7 

too5 6] ±is* (xvi) -e«an«ft^« 50 
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i:l/TI^ 0J;ttfy7xx;i/7X^7*x;i/Vl/-k 
i/'7 xX;i/7xXt^7 - 2 -Xf;W\*-9-f- k S>7x 
X^7X^7s*^x^/Vl/-h, ^7xX;i/7XtT7^ 
^x^vlz-k i?7xx;i/^XtT7^>^VTl/- 

k ^-n-Xx;i/7X^7.^x;i/-7U-k y-n- 

Xx;V7Xe7-2-Xx;i/^*-y-x-k 5?-n-X 
fWX^*^f;i/7l/-h, ^-n-7"x;i/7X^ 

7^>e;;i/vi/-h, s?-t-Xx;i/7Xtr>Ux;i/v 
u- k y- 1 -7*x;i/7X^7 - 2 -x^;i//\*-y-f 
- k y-t-Xx;i/7Xt^7ofr?x;i/vi/-k 
t-Xx^xt^^^vviz-k *Mv?*)\>x 

Xfcf7;*x;i/7l/- k 2?-f V7*x;i/7Xtf7- 2-X 

x;w\*-y-x- k *M vXx;v7X^7*^x;i/v u 
-k ^v7x;i/7XtT7/<>i;;i/vi/-k *Mv 
Xn tr;i/7X^7^x;i/v u- k *M vXd bf;i/7X 
tT7- 2 -xxA^-y-r- y^f VXn^;i/7X^ 
7^-^x;i/v b- y Xn tf;i/7X^7^>y;i/ 
vi/- k ^*i/;i/7Xt^7^x;i/vi/-h, 
^;i/7X^7- 2 -x^;i//\^r-y-x- ^*i/;i/7 

XbfX^i'x^vU-h, ^^r^^X^^O^ 
71/-K y-2-x5 L ;i/^i/;i / xXtr7^x;i'Vl/ 
-k ^-2-xf-;i//\#i/;i/7X^7-2-xf-;i//\ 
^•9-x- h, J?- 2 -if J/WX^t^f ;i/ 
71/-K y-2-xx;i/^^;b7Xt^7'<>^;i/v 
u-k y^^x;i/7X^7>ix;i/vu-k v*>?* 
;i/7Xl^7- 2 -ifM^f- h» VXVl-frTs.X 
^7*^x;uvi/-h, s;^-^x;i/7Xtr7^>y;i/v 
u-k ^7x7y;i/7X^7^x;i/TU-k vt,t- 
7»;;i/7Xhr7- 2 -if;^tf- h, vxt-7 y 
^xir^i'f^u-K ^7x7y;v7X^7^ 
>i;;i/vi/-h, y^>i;;i/7X^7^x;i/vi/-h, 

5?^^S?^/XXtfX- 2 -xfM^ff-h, ^> 

^i/xxtrx^x^viz-k j^'O^xxifx^ 

>y;i/-7l/-h, i;7xx;i/7XtT7^x;i/7^x- 

y7xx;b7Xfcr7-2-xx;i/^7x-k V 
7x-)lZ.XXX*Wl7*?7— ^7xx;i/7X 
M7,KyV)WV7— h> S?- n -Xx;i/7XtT7 *x 
;i/7^x- h^ y- n -Xx;i/7XtT7- 2 -Xx;i/A 
*^x- V- n -Xx;i/7X^7^-^x;i/7i?x- 
^-n-Xx^XtfTx^O^^yx-h, V- 

t-Xx;i/7X^7^x;»/7^x-k ^-t-Xx;v 

7Xtf7- 2 -IfMW- h, y- 1 -Xx;i/7 

xtf7**x;i/7^x- h, j?- 1 -Xx;i/7Xt^7^ 
y *J)W ¥7— k ^-f v Xx;i/7 x^7 ^ x;i/7 
-k ^vXx;i/7X^7-2-xx;i/^-y-x- 

h, ^VXx;i/7Xbr7^^x;i/7^x-h, 9 MV 

-f^xx\i7.^yvm Vf— h, ^ vXd b^;i/7 

Xt^7^x;i/7^X- ^ VXD t^7Xt^7- 2 
-xx;i/^^x- h. $M7Xn£;i/7Xtr7#*x 
)\>7Vt— h, i?>f vXntf;i/^X^/<>j;;i/7^x 



19 

-K i?^y)V7X\^x^)\/7^-K 
frXXXX- 2 -x^;i//\^r-9-r— K V^i/frxX 

vx^-mv^— k v^y^xx^xKyy^ 

t?7— k S*- 2 -x^^/sdpi/^X^^f-^l/T^ 
f— K i>*-2-x-?;i/'\^fi/;uxX^-2-x5 L ;i/ 
/s^MJ-x- k y~ 2 -x^Ws^Wl^Xt^;*:**^ 
;i/T^-r- k 2 -x^;i//\^S/;i/XX^^>^ 
)\s7*J7— k S>tf^;i/XXl^X*^;i/7^-r- k 
^^f-;i/^X^- 2 -x^;i,/\*-9-r- k 
^;i/XX^;U-i^;i/7S*r-k V^9^)VXX\^X 
Ky$)\s7*J7— k ^r7 'J )\,XX\ZX**)\,7V 
■r-k ^x7y;i/^Xtr^-2-x^;i//\dr-9-T— 

k yxT-ru;i/^xtr^?i-^'f-;b7y-r-h, VX^r 
7'J^xx^^y;i/7^- k ^>^;i/^Xb^ 
x*<f-)\s7V7— k 2 -x^-;i/ 

k y*yV)\>xx\zx*9*fr7*J7— 

k V*>VtoXXVX'<yVfr7i?'r-b&Zt)m? 

[0 0 5 7) SlblC, ±|B5$ (XVI I) T'3?3*lS{t 
&totLZ\,t> m«^7xx;i/XXvi/-h, i;-n 

-x^i/^xv u-- k 1 - x^;i/^xv u- k 
v -fi-jixx-? v- k sm y tr^/T.x-7 u- 
k ^M^i/^Xvu-k y-2-x5 L ;i/^*i/;i/ 
*Xvu-k i?*9*)\>xx-?i'-K ^T-TU-n/ 

7>XvU-k S^SM^XvU-k i?7i^M 
X7S*r-k y-n-tt-)\>XX7V7—K V-t 
-X*)\sXX7 Vt— k VA V X^;i/*X7 Vt— 

k VAV^U^xX7Vt—Y. V^**/)\sXX*J 
7-fex- k V- 2 -x^;i//\drJ/;i/7.X7^'7 l - k 
t J*91-frXX7V s 7— k VXt7V)\'XX7V7— 

k i?*>P)lXX7VT-b%Zt)m-f*>tiZ. &± 
© (e) ~ (j) m<Mb&to (OT r^ffiPJj 

[0 0 5 8] Z.Z.X. m (a) ^fC*ft*S^J© 
^;i/JtT\ 0. 0 1-2 0 0, #£L<tt 

o. i~i5 0T'&»J, o. o i*SST-li, m&omi 

mmmzfrf> 2oom%.xmhx*>, 

©384Kf5tt, + 1 6 OICtTk b < tt- 3 01C~ 
+ 13OTC0iagT% JgJTBC 0. 1~10B#[& # 

£L<lio. 2~5^famfitsz:i:*^tv^ 

[0 0 5 9) SW©S£ftli, ^4SJS*m7Lfe© 

[oo6o] *f6^«fc y#e>*i5#«!^x>&s£tt 
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txmmkbs fc^X\ *>-#yzf ! 7v9&Zo>%& 

n. mm mmm zomomnmsMttaz. 

T«U SHE*, h^y?, MxE*^, X9vY 
l/**>f-*fc£©4-ja*^©hl/>yF, "IM K">*- 

;k mm, *-x R&s5=riv *©&©# 

fcft^SBR, tmSfi^SBR, jKIMVXI/X EP 
10 (D) M, -f^-JldK *JSBR, 7K8XSBRIC7"U> 

[006 1] 

[^66M] mmmifx. *miz&*>izm 
T<Dmmiz.mmt>i<tiz>*><DX'\tfo\ ^s, mfa 

[0 0 6 2] A-X-jffig (MLH4 , 1 0 OTP) 

20 ^8u#, wmm& ®mi ootT«tfe. 
aa¥^?a (mw) m^m^m (Mn) ^g>jt 

(Mw/Mn) 

*y- («0 (N. HLC-8 12 0GPC&fl|V\ ^» 

(tt) H. #5AGMHHXL 

30 [0 0 6 3] glggaig 

J IS K63 01lC$oTiR!l5£bfc.. 

9yxxv-nm. wmmmmm^\ 5oxn?©fli 

7yjK->^^lt«^ CSBBSW («c) 18 
^ U y XJt 6 0 % SfiTCWfe 
[0064] ^^©M^SrfflVNT, TfBtC^tBJ^ 

40 ofe„ 14 5TCT*«@$f& Xl/XW&ffofe. 





(8») 


sKUv- 


50 




50 




50 


mm 


3 


XT-7vy& 


2 


maum (* d 


1 


*DBiKI« (* 2) 


0. 8 




1. 5 



50 *i) N-^fVXnt:;i/-N' -7xX;u-p-7xX 
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[oo6 5] m&ii 

f-oMf. l/9U*tt>2. 4 kg, 1, 
x>3 0 0g&{BM,£o d*ie>£, »6*»C«)*f* 
I/BfcWSJA (0. 0 9mmo 1) CDi/^D^-tJ-^jg 
Jfc *^7* i E**> (2. 7mmol) ©h;i/X> 

^ft^V^l/T^^-^A (4. 7mmo 10 
1) &ZTMm t >r>(m<Di'9U^*ry>m. (0. 0 
9mmol) tt^7tVM>5iUtff)l, 3-^*?x> 
^5 0t;T'3 0^raHJS^S*feS!a«S:ttii*, 5 0 
Xn*3 0£iantettTofc. 
[0 0 6 6) M^7^ 2, 4-^-t-^;i/-p 

-?uvf-;i>o. sgZsmiu-jim&zmaL. 
1 1 or©n-;i/T'$aiu 

©lRfi«2 9 0 g, A-X-Jffig (ML1+4 ,10 0 
1C)«4 4, i/*-l, 4-j£££fi«9 7. 0%, 20 
1. 2-£x;HS#a»il. 2% Mw/Mntt2. 
lT'&ofc. 
t0 0 6 7] m&}2 

mmix\ m-jirftttvynmaMZ*. 5 mm 
o i izmtdrnt, mwii tmmmx-mi&z 

[0 0 6 8) U3g0j3 

mmix, iTftrfr^vyommts. omm 
o i \zft%.tzm\-is mmi tmta&&ew6#* 30 

®<mmmmzm 1 icavt. 

[0 0 6 9) mssM4 

1 T\ Eg&ft^ilt©^**: 0. 1 8 mm o 1 

[0 0 7 0) jUgflS 
HJfcW 1 T\ Kfift^-f momSUfife 0 . 4 5 mm o 1 

Ktfxitmtt, mmi tmnttkr-minbm 40 

®W»^i^t. 
[007 1) HH0S6 

mmmmfmmm 1 \zm. 

[0 0 7 2) m&Mi 

mm 1 x\ esttMKr-f ** h y * f^i/* □ o s/5 >ic 
fw.fejBwi*. mm 1 4: B»©*afT»«*#s:*ife. 50 
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tttf<nii»&* 1125*1-. 

[0 0 7 3] HSI0!|8 

lUSflJiT*, EmVTjm*V*l-n'V>?uui/5y\z 

[0 0 7 4) Hfi&ft|9 

too7 5) m&wio 
[0076] mmi 1 

mmix\ vawyr4****A'hviruvi/9yK 
mmmmnz^t. 

[0 0 7 7] HJgffill 2 

lUfe^JiT-, e^b-!r-fiSt£x?\n/hy?nn£/5>tc 

fw.fejgtf«4. m&mitm&cDmT-mi&t:mtz. 

[0 0 7 8] JtGKHl 3 

HJ&0J1T-, vmVrJm&hVtuoi/'yyiztVLtz 

&m* m&mi tmmmx-mi&mtzo #e>*i 

[0 0 7 9] &ttMl4 

mm 1 T% vs&iVrJmZift n of h5*f7i/$>S/ 

[0080] mmi 5 

HJfiWi-e, ^b^3t£i^nnxh5*^i/ys/ 

n**>icftifeisww4. mmi t®m<vm&xs& 
wm<mmmm& 1 \zm. 

[0081] 

^^^bfe^feitfM^OW4ll l «^S:^2 

[0 0 8 2] JtiR0|2 
HGN&I 1 X\ **)V7)\rt*Vy &<&S Lfcj^o fcttft- 
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£&2lCjjVf. 
[0 0 8 3] JtK^J3 

[0 0 8 4] IWM4 

«*dwm*^ 2 tc^-r. 

[0085] iW05 
[0086] 1WJ6 

miR©jKy^yx>jA (h*^^a (tt) ss, # 

U *?x.yd2*B R 0 1 ] OtMffl&Z&Z ^Bt. 20 
[0 0 8 7] 6 
^yiSig&l/fel*!#K5 >J y h)MD#- YtV-Zf\Z, 
f-yHTs */9U's.*y->2. 5kg, 1, 3--7#i? 
x>3 0 0g£tt>M/£. ^*ve>tC a^Ctf)*** 
>&*:*yA (0. 0 9mmol) Sr^^S/^a^* 
**71/7;iH:*tf:> (2. 7mmol) £>h 
;i/x>m ^Wty-fy^/l/T^^f A (5. 2 
mmo 1) O'str-V-ymGL&ZWa&.it'rJm (0. 0 
9mmol) <Di/*7Ws*rV>mL&U$U ***Jk 
(3D5ffiS©l, 3-^yx>i:2 5iCT'3 0^ra®^ 30 

imzttfmitmkfr. soic-eao&iattG&fTo 

[0 0 8 8] Z(Dm-&m&V>ffi&Z 5 OTCtC^ 

fc, 7*/l/*XhU*ny K (3. 6mmol) 

2, 4-S?-t-:/Wlr-p-*W-/H. 5g&£ 

tf**;-/i4&s«Hiiiu fi-^m x^-A^h 

'J * £>^c«J: URMKU 1 1 oiccon-;i/T'ias 

u mi&mtz. z<Dmm<D2±---m. (ml 

1+4, 1 0 0"C) 1*4 5, */*-l, 4-«g££I;tt9 40 
6. 9%, 1, 2-hfx;ue&£Sttl. 2%, Mw/ 
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[0089] gmbl 7 

6T\ gm$&3Ky*yy**-f7©S>7x- 

*. 

[0 0 9 0] HJ60J1 8 

&60ii 6T% g^J£7y£>i^x*;wcfU.fc& 

[0091] $8fcMi 9 

*£^2tojVr. 

[0 0 9 2] HS60S2O 
H66051 6T% SH^!IS:2, 4, 6-hU^nO-l, 

3, f>-vv7vy\z^tzm\*. mmistmL 
tzum&Mmfa<mMm&m*£ 2 iz^t. 

[0 0 9 3] HJgffi|2 1 
HJ60J1 6T\ gl^J&ytf **;i*Xt^#^>>l/V 
U- hKft*.&BWW4, mm 1 6 £[19Bto;£&T'S& 

[0 0 9 4] 3«t«l~6tt. i«S0Ol~3lcMU S 

(Mw) fcRspWH 6 * (Mn) £<Dik 
(Mw/Mn) *Mvg<, «&©lR£gag, SSSItt 
feilWfWStt^WLtU (a), (b), (c) fc-fc 

1; (a) fmMmx'ib&z.iLiWfr&. ttz, m®\ 

4 ~ 5 «k y , * ^7^6** >0>&Bfi#|i5l C©£T' 
=fc>, *ft«©**^Mw/Mn*Vh$< > iDBS^©W4 

ZZttMtfrZ, l»J7~i 5«fc»j, y\n>f> 

#11 6-2 1 «k»J, S£**7«C #y v-offitt** 

[009 5] 
»1] 
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